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EWALD PRELIMINARY INSTRUMENT PROPOSAL 

 
EWALD: An Extended Wide Angle Laue Diffractometer for the 

Second Target Station 
 
 
Spokesperson   Gloria Borgstahl  (University of Nebraska) 
 
ORNL Point of Contact  Leighton Coates  (ORNL) 
     
Proposal Team Members  
    Brad O’Dell   (NIST) 

Martin Egli   (Vanderbilt University) 
Jan Kern   (LBNL) 

    Mark Wilson   (University of Nebraska) 
    Wen Zhang   (Indiana University) 
    Petrus Zwart   (LBNL) 
 
Technical Team  Andrey Kovalevsky  (ORNL) 
    Dean Myles  (ORNL) 
 
 
Abstract  
 
Revealing the positions of all the atoms in large macromolecules is powerful but only possible 
with neutron macromolecular crystallography (NMC). Neutrons provide a sensitive probe for the 
direct detection of protonation states at near-physiological temperatures and clean of artifacts 
caused by X-rays or electrons. Currently, NMC use is restricted by the requirement for large 
crystal volumes even at state-of-the-art instruments such as the Macromolecular Neutron 
Diffractometer (MaNDi) at the Spallation Neutron Source (SNS). EWALD’s design will open the 
door for new types of experiments, the study of novel systems, and the widescale use of NMC. 
EWALD is a single crystal diffractometer capable of collecting data from macromolecular crystals 
orders of magnitude smaller than what is currently feasible.  The construction of EWALD at the 
STS will cause a revolution in NMC by breaking the sample volume limit and opening the door for 
key discoveries in the biological, biomedical, and bioenergy sciences. 
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PIONEER: High Q-resolution Single Crystal Polarized Neutron Diffractometer  
 
Spokesperson:  Stephan Rosenkranz, Argonne National Laboratory 

srosenkranz@anl.gov 
 
ORNL-POCs:  Huibo Cao (caoh@ornl.gov) and Yaohua Liu (liuyh@ornl.gov)  

    
Team Members (conceive or/and draft science cases, draft or/and review the proposal): 
   Robert Birgeneau, (University of California, Berkeley) 

Robert Cava (Princeton University) 
Bryan Chakoumakos (Oak Ridge National Laboratory) 
Martin Greven (University of Minnesota) 
Bo Iversen (Aarhus University) 
Steven May (Drexel University) 
Ni Ni (University of California, Los Angeles) 
Patrick Woodward (Ohio State University) 
Stephen Wilson (University of California, Santa Barbara) 
Shan Wu (University of California, Berkeley) 

(Neutron optics) Alexandru Stoica (Oak Ridge National Laboratory) 
 
PIONEER is a High Q-resolution, Single Crystal, Polarized Neutron Diffractometer for the Second 
Target Station (STS) aimed at being capable of measuring very small, i.e. X-ray diffraction size, 
crystals (~0.001 mm3), ultra-thin films (~10 nm thicknesses), and weak structural and magnetic 
transitions. With more than 20 times higher cold neutron brightness than existing instruments, 
PIONEER will significantly lower the sample-size barrier for single crystal neutron diffraction and 
enable new science for which neutron diffraction has never previously been thought possible, 
addressing topics such as the character of the room-temperature superconducting hydride, 
topological-surface-state-driven magnetic textures, ultra-thin superconducting films, and non-
equilibrium states. PIONEER will also take advantage of high flux cold neutrons to strengthen the 
high Q-resolution for larger scale structures and have polarized neutron capability for analyzing 
complex magnetism. PIONEER will be a next-generation neutron diffractometer that can enable 
the characterization of 0.001-mm3 crystals and stretch the boundaries of neutron scattering 
science. 
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VERDI: PRELIMINARY INSTRUMENT PROPOSAL 

VERDI: Versatile diffractometer with full polarization analysis capabilities  

for complex magnetic structure studies in powders and single crystals 
 

 
Abstract: VERDI will excel at diffraction studies of magnetism in powders and single crystals, allowing 

routine measurements of milligram-size samples, small-moment compounds, and diffuse signals. The 

instrument will probe magnetic local and long-range ordering in quantum materials that exhibit emergent 

properties arising from collective behavior. These insights will help reveal fundamental behavior in 

quantum magnets that will help drive development and understanding of the next generation of quantum 

materials with the potential to transform computers and data storage and raise the efficiency of energy 

storage and transmission. This diffractometer will be equipped with full polarization capabilities and will 

be optimized for studies under extreme conditions of temperature, pressure and magnetic field. Its unique 

use of polarized neutrons to isolate the magnetic signature will provide optimal experimental input to state-

of-the-art modeling approaches to enable detailed insight into local magnetic ordering to understand the 

magnetic structure of nano objects, the bond-anisotropic interactions of candidate Kitaev materials, or  the 

interplay of chemical doping and quantum magnetism.  

 

 

Spokesperson:  

Stephen Wilson, The Univ. of California, Santa Barbara, stephendwilson@ucsb.edu 

 

ORNL POCs:  

Stuart Calder, ORNL, caldersa@ornl.gov 

Ovidiu Garlea, ORNL, garleao@ornl.gov 

 

Team members: 

Igor Zaliznyak, BNL, zaliznyak@bnl.gov,  

Despina Louca, Univ. of Virginia, dl4f@Virginia.edu,  

Stephan Rosenkranz, ANL, srosenkranz@anl.gov 

Marin Mourigal, Georgia Tech, mourigal@gatech.edu,  

Efrain Rodriguez, Univ. of Maryland, efrain@umd.edu, 

Tyrel M. McQueen, John Hopkins Univ, mcqueen@jhu.edu,  

Michael Shatruk, Florida State Univ, shatruk@chem.fsu.edu,  

Benjamin Frandsen, Brigham Young Univ, benfrandsen@byu.edu,  

Raphael Hermann, ORNL, hermannrp@ornl.gov  

Joe Paddison, ORNL, paddisonja@ornl.gov 

 

Technical team members: 

Alexandru Stoica, ORNL, stoicaad@ornl.gov 

Thomas Heugle, ORNL, hueglet@ornl.gov 

Gabriele Sala, ORNL, salag@ornl.gov 
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BWAVES, a broadband wide-angle velocity 
selector spectrometer for the SNS Second 

Target Station 
 
 
 

Spokesperson: Prof. Alexei Sokolov 
   Governor’s Chair, Professor of Chemistry and Physics 

University of Tennessee 
563 Buehler Hall, 1420 Circle Drive 
Knoxville, TN 37996-1600 
Phone: 865-974-3852, Email:  sokolov@utk.edu 
 
Technical point-of-contact at NScD, ORNL: Dr. Eugene Mamontov 
Phone: 865-771-1387, Email: mamontove@ornl.gov  

 
 

Prof. Heloisa Bordallo, University of Copenhagen, collaborator 
Prof. Olivier Delaire, Duke University, collaborator 
Prof. Jonathan Nickels, University of Cincinnati, collaborator 
Prof. Judith Peters, Université Grenoble Alpes, collaborator 
Prof. Gerald Schneider, Louisiana State University, collaborator 
Prof. Jeremy Smith, University of Tennessee / ORNL, collaborator  

    
 
To probe complex systems, such as biological and soft matter, which are characterized by dynamic 
processes spanning over an enormously broad time range, neutron spectroscopy must strive to become a 
broadband technique. BWAVES, a Broadband Wide-Angle VElocity Selector spectrometer for the SNS 
STS, will simultaneously probe dynamic processes spanning 4.5 decades in time, measuring continuous 
spectra that comprise both vibrational and relaxational excitations, from 0.01 meV to hundreds of meV. 
The relatively small beam size of 5 mm by 5 mm will enable studies of the samples of only a few 
microliters in volume, which is critical for measurements of hard-to-synthesize samples and for the use of 
advanced sample environment equipment. BWAVES is made possible by the first-time utilization of the 
wide-angle velocity selector to determine a very long wavelength of neutrons detected after scattering by 
the sample and the full use of the source brightness and low repetition rate. 
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CHESS: INSTRUMENT PROPOSAL 

CHESS: CHopper spectrometer Examining Small Samples 
 

Team spokesperson: M. Mourigal1 (mourigal@gatech.edu)   
Team Point of Contact (POC): G. Sala2 (salag@ornl.gov)   
User Proposal Team: O. Delaire3, Y. Zhang4, R. P. Hermann5, M. E. Manley5, C. D. Batista11, N. P. Butch7, K. 
Kaneko8 and M. Janoschek9 
ORNL Technical Advisory Team: M. B. Stone6, D. M. Pajerowski6, A. D. Christianson5, M. D. Lumsden6 and 
G. Ehlers10 
Monte Carlo simulations and software experts: J. Y. Y. Lin1 and T. Huegle10 
 

1School of Physics, Georgia Institute of Technology, Atlanta, Georgia 30332, USA 
2Spallation Neutron Source, Second Target Station, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA 

3Department of Mechanical Engineering and Materials Science, Duke University, Durham, NC 27708, USA 
4Department of Nuclear, Plasma, and Radiological Engineering, Department of Electrical and Computer Engineering, Beckman 

Institute for Advanced Science and Technology, University of Illinois at Urbana-Champaign, Urbana, Illinois 61801, USA 
5Material Science and Technology Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA 

6Neutron Scattering Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA 
7NIST Center for Neutron Research, National Institute of Standards and Technology, Gaithersburg, MD 20899, USA 

8Neutron Science Section, J-PARC Center, Japan Atomic Energy Agency, 2-4 Shirakata, Tokai, Ibaraki 319-1195, Japan 
9Head of Laboratory, Neutron and Muon Instrumentation (LIN), Villigen PSI, Switzerland 

10Neutron Technologies Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 37831, USA 
11Department of Physics and Astronomy, University of Tennessee, Knoxville, TN 37996, USA 

 
 

Abstract: 
 
CHESS is a direct geometry neutron spectrometer designed to detect and analyze weak signals intrinsic to small 
cross-sections (e.g. small mass, small magnetic moments or neutron absorbing materials). CHESS will be 
optimized for enabling unprecedented characterization of spin liquids, quantum magnets, thermoelectric 
materials, battery materials, liquids and soft matter. The ability to simultaneously measure dynamic processes 
over a wide energy range for very small samples will make CHESS the spectrometer of choice for first 
measurements of new materials. The broad dynamic range will be well matched to measurements of relaxation 
and excitations in soft and biological matter. The 15 Hz repetition rate of STS enables use of multiple incident 
energies within a single source pulse, greatly extending the information gained in experiments. An essential 
feature of this instrument will be the capability for polarization analysis to separate nuclear from magnetic 
scattering or coherent from incoherent scattering processes in hydrogenous materials. This instrument will 
employ advanced sample environments such as high-pressure cells, dilution refrigerators, high field cryo-
magnets and polarization devices, as well as combinations of these, to solve problems at the forefront of materials 
research. CHESS will be the flagship spectrometer of the Second Target Station (STS), a world-leading 
instrument in a class of its own, technically feasible to construct and safe to operate. 



 
 

1 
 

EXPANSE PRELIMINARY INSTRUMENT PROPOSAL 

 
Title: Wide-Angle Neutron Spin Echo, EXPANSE 
 
Spokesperson:  
Yang Zhang (YZ) (University of Illinois at Urbana-Champaign; zhyang@illinois.edu) 
 
ORNL Point of Contact 
Changwoo Do (NSD, ORNL; doc1@ornl.gov) 
 
Proposal Team Members: 
Reika Katsumata (University of Massachusetts, Amherst; rkatsumata@umass.edu) 
Bradley Olsen (Massachusetts Institute of Technology; bdolsen@mit.edu) 
Maikel C. Rheinstädter (McMaster University; rheinsm@mcmaster.ca) 
 
ORNL Technical Team: 
Wei-Ren Chen (NSD, ORNL; chenw@ornl.gov) 
Georg Ehlers (NTD, ORNL; ehlersg@ornl.gov) 
Yangyang Wang (CNMS, ORNL; wangy@ornl.gov) 
 
 
 
Abstract 
We propose to build a wide-angle spin echo instrument (EXPANSE) at the SNS Second Target Station 
(STS). This instrument will become the workhorse instrument for scientific problems that involve high-
resolution (neV-μeV) dynamic processes in a wide range of materials. EXPANSE will incorporate wide 
angle detector banks that will provide approximately two orders of magnitude Q-range, and a wavelength 
band that can provide approximately five orders of magnitude in Fourier times. This instrument will offer 
unique capabilities that are not available in the currently existing NSE instruments nor in the US, which is 
to visualize local slow-dynamics in real-space and time, and also to enable time-resolved studies with NSE. 
The range of science areas in which this instrument will contribute is diverse and will include soft matter, 
biological materials, ionic liquids, unconventional magnets, quantum materials, and molecules in 
confinement.  
 
 
 
 
 
 
 
 

mailto:doc1@ornl.gov
mailto:rkatsumata@umass.edu
mailto:bdolsen@mit.edu
mailto:rheinsm@mcmaster.ca
mailto:chenw@ornl.gov
mailto:ehlersg@ornl.gov
mailto:wangy@ornl.gov
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CENTAUR STS INSTRUMENT PROPOSAL 

Title: Centaur – A Small- and Wide-Angle Spectrometer for Second Target Station 
Team Spokesperson:  

Rachel Segalman, (Chemical Engineering UCSB; segalman@ucsb.edu)  

 

ORNL Point of Contact: 

Wei-Ren Chen (NSD ORNL; chenw@ornl.gov) 

 

Proposal Team Members:  

Zimei Bu (Chemistry and Biochemistry CUNY; zbu@ccny.cuny.edu) 

Bradley Olsen (Chemical Engineering MIT; bdolsen@mit.edu) 

Stephen Wilson (Materials UCSB; stephendwilson@ucsb.edu) 

 

Technical Team: 

Andrew Christianson (MSTD ORNL; christiansad@ornl.gov) 

Changwoo Do (NSD ORNL; doc1@ornl.gov) 

William Heller (NSD ORNL; hellerwt@ornl.gov) 

Shuo Qian (NSD  ORNL; qians@ornl.gov)  

Yangyang Wang (CNMS ORNL; wangy@ornl.gov) 

 

Abstract 

We propose to build an advanced small- and wide-angle scattering instrument, named Centaur, at the 
second target station (STS) of ORNL that provides best in class resolution, dynamic range, and unique 
spectroscopic capabilities. The instrument will maximally leverage the STS source, state-of-the-art 
neutron optics, and detectors to deliver an unprecedented capability that enables assessment of a wide 
range of length scales with excellent resolution, measurements on smaller samples, and time-resolved 
investigations of evolving structures. Beam polarization and a high-resolution chopper will enable detailed 
structural and dynamical investigations of magnetic materials and quantum materials. The unique 
characteristics of the new spectrometer make it optimal for time-resolved studies of out-of-equilibrium 
structures commonly encountered in soft matter and biology when subjected to external perturbations. 
Moreover, its excellent resolution makes it ideal for low-angle diffraction studies of highly-ordered large-
scale structures, such as skyrmions, shear-induced ordering in colloids, and biomembranes.   

 
  

mailto:segalman@ucsb.edu
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mailto:stephendwilson@ucsb.edu
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M-STAR PRELIMINARY INSTRUMENT PROPOSAL 

M-STAR (Magnetism Second Target Advanced Reflectometer)  
 
 
Team spokespersons:  
Kang Wang, UCLA 
Tim Mewes, Alabama University 
 
ORNL Point of Contact:  
Valeria Lauter, NSD ORNL, Lauterv@ornl.gov 
 
Team Members: 
 

Mahshid Ahmadi, UTK 
Badih Assaf, Notre Dame 
Artur Glavic, PSI 
Bin Hu, UTK 
Mingda Li, MIT 
Yaohua Liu, NSD ORNL 
Xinyu Liu, Notre Dame 
Claudia Mewes, Alabama University 
Jagadeesh Moodera, MIT 
Leonid Rokhinson, Purdue University  
Deepak Singh, Missouri University 
Nian Sun, North Eastern University 
Boris Toperverg, ILL& Bochum University  
 
Abstract 
 
M-STAR is a next generation polarized neutron reflectometer with advanced capabilities. A new focusing 
guide concept is optimized for samples with small dimensions in the millimeter range. The combination 
of high brightness and low repetition rate combined with a short instrument length result in significant 
gain factors in intensity and a wide wavelength bandwidth. A proposed hybrid pulse-skipping chopper will 
enable experiments at constant geometry at one incident angle resulting in a broad range of wave vector 
transfer Q up to 0.3 Å -1 for specular, off-specular, and GISANS measurements. The instrument will support 
an option for magnetic grazing incidence diffraction (GID) to access the out-of-plane magnetic moment 
and antiferromagnetic structures not available in conventional reflectometry. The proposed concept will 
enable nano-science and spintronics studies routinely on samples as small as 2 mm x 2 mm using versatile 
experimental conditions of magnetic and/or electric fields, light, and temperature applied in-situ to novel 
nanosystems. The proposed novel concept in combination with ideally matched STS parameters and 
unique capabilities will put M-STAR in the world leading position for high resolution polarized 
reflectometry on small samples. 
 
 
 
 
 
 

mailto:Lauterv@ornl.gov


The Quite Intense Kinetics Reflectometer (QIKR) 
 

External Support Team 

Spokesperson: Eugenia Kharlampieva, U. of Alabama-Birmingham (polymers) 
Rana Ashkar, Virginia Tech (biomaterials and polymers) 
Alamgir Karim, U. of Houston (polymers) 
S. Michael Kilbey II, U. of Tennessee (polymers) 
Svetlana Sukhishvili, Texas A&M (polymers) 
Gabriel Veith, ORNL CSD (energy materials) 
Erik Watkins, LANL (soft matter, biomaterials, instrumentation) 
 
Internal Support Team 

Point of Contact: John Ankner, ORNL NSD (soft matter and instrument design) 
Tim Charlton, ORNL NSD (magnetic materials and polarized neutrons) 
Mathieu Doucet, ORNL NSD (advanced computing and energy materials) 
 
Abstract 

QIKR will be a general-purpose, horizontal-sample-surface reflectometer.  Exploiting the 
increased brilliance of the Second Target Station (STS), QIKR will collect specular and off-
specular reflectivity data faster than the best existing such machines.  Utilizing pulse skipping 
(7.5 Hz), it will often be possible to collect complete specular reflectivity curves using a single 
instrument setting, enabling “cinematic” operation, wherein the user turns on the instrument 
and “films” the sample.  Samples in time-dependent environments (e.g. temperature, 
electrochemical, magnetic, or undergoing chemical alteration) will be observed in real time, in 
favorable cases with frame rates as fast as 1 Hz.  Cinematic data acquisition promises to make 
time-dependent measurements routine, with time resolution specified during post-experiment 
data analysis.  This capability will be deployed to observe such processes as in situ polymer 
diffusion, battery electrode charge-discharge cycles, magnetic and other hysteresis loops in real 
time, and membrane protein insertion into lipid layers. 
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STS PROJECT PRELIMINARY INSTRUMENT PROPOSAL-MENUS 

MENUS - MATERIALS ENGINEERING BY NEUTRON SCATTERING 

Spokesperson: Prof. Brent Heuser  
Nuclear, Plasma & Radiological Engineering, University of Illinois Urbana-Champaign,  
bheuser@illinois.edu 
 
ORNL point of contact, Dr. Ke An  
Neutron Scattering Division, Oak Ridge National Laboratory, kean@ornl.gov 
 
Prof. Suresh Babu  
Mechanical, Aerospace and Biomedical Engineering, Department of Materials Science and Engineering 
University of Tennessee, Knoxville, TN, sbabu@utk.edu 
Dr. Othmane Benafan 
National Aeronautics and Space Administration, othmane.benafan@nasa.gov 
Dr. Scott Curran  
National Transportation Center, Oak Ridge National Laboratory, curransj@ornl.gov 
Dr. Shenyan Huang 
GE Research, huangs@ge.com 
Prof. Peter Liaw 
Department of Materials Science and Engineering, University of Tennessee, Knoxville, pliaw@utk.edu 
Dr. Yang Ren  
Advance Photon Source, Argonne National Laboratory, yren@anl.gov 
Dr. Alexander Stoica 
Neutron Scattering Division, Oak Ridge National Laboratory, stoicaad@ornl.gov 
 
 
 

Abstract 
 

MENUS at STS will be a transformational high-flux, versatile, multiscale materials engineering 
diffraction beamline with unprecedented new capabilities for the study of complex materials and struc-
tures. It will support both fundamental and applied materials research in a broad range of fields. MENUS 
will combine unprecedented long-wavelength neutron flux and unique detector coverage to enable real-
time studies of complex structural and functional materials under external stimuli. The incorporated 
SANS and transmission/imaging capabilities will extend its sensitivity to larger length scales and higher 
spatial resolution. Multimodal MENUS will provide crystallographic and microstructure data to the ma-
terials science and engineering community to understand lattice strain/phase transition/microstruc-
ture/texture evolution in three orthogonal directions in complex material systems under combined ex-
treme applied conditions. The capabilities on MENUS will open new scientific opportunities and meet 
the research needs for science challenges to enable studies a range of phenomena and answer the key 
questions in material design/exploration, advanced material processing, transformative manufacturing, 
and material operations of national impacts in our daily life.  



TITAN 
 

Team spokesperson:  Collin Broholm1 

 
ORNL Point of Contact:  Barry Winn2 
Science Proposal Team:  Takeshi Egami3, Chen Li4, Mu-Ping Nieh5, Hiroyuki Nojiri6, John Singleton7, Stan 
Tozer8, Sergey Ushakov9  
Instrument Proposal Team:  Garrett Granroth2, Bianca Haberl2, John Katsaras2, Masa Matsuda2, Dante 
Quirinale2, Gabriele Sala2, Yan Wu2 

 
1Institute for Quantum Matter and Department of Physics and Astronomy, Johns Hopkins University, Baltimore, MD 21218  
2Neutron Scattering Division, Oak Ridge National Laboratory, Oak Ridge, TN 37830 
3Department of Materials Science and Engineering, University of Tennessee, Knoxville, TN 37916 
4Department of Mechanical Engineering, University of California, Riverside, Riverside, CA 92521 
5Department of Chemical & Biomolecular Engineering, University of Connecticut, Storrs, CT 06269 
6Materials Property Division & Institute for Materials Research, Tohoku University, Sendai, Miyagi 980-8577, Japan 
7Pulsed Field Facility, National High Magnetic Field Laboratory, Los Alamos National Laboratory, Los Alamos, NM 87544 
8National High Magnetic Field Laboratory, Florida State University, Tallahassee, FL 32310 
9School of Molecular Sciences, Arizona State University, Tempe, AZ  85281 
 
 
We propose TITAN, a scientific facility to explore materials properties and behaviors under extreme 
conditions. By exposing, characterizing and synthesizing new states of matter and exploring their potential 
for applications, the facility will enable transformative progress in the science of quantum materials, 
engineering and nuclear materials, and in the synthesis of novel exotic materials. TITAN will offer DC 
magnetic fields in excess of 25 T, pulsed fields in excess of 40 T, on select materials pressure up to 100 
GPa for spectroscopy and up to 250 GPa for diffraction, temperatures from 20 mK to 4000 K, and all 
feasible combinations thereof. Exploiting the record brightness and bandwidth of the STS, TITAN will 
probe the atomic scale responses to extremes through multimode polarized and unpolarized neutron 
scattering including high efficiency neutron spectroscopy from 5 meV to 100 meV, high resolution powder 
and single crystal diffraction, and SANS. TITAN will enable synchronization with pulsed sample 
environments to explore the time dependent response to perturbations and thermalization on the sub 
ms time scale. Focusing neutron optics will maximize flux on accurately positioned samples with 
dimensions from 100 µm to 40 mm while radial collimation and optimized shielding and detection 
strategies minimize backgrounds. The TITAN facility will be configured and persistently engaged in R&D 
to define the frontier of research in materials under extreme conditions with neutrons. 
 
  



 i

 
CUPI2D: Complex, Unique and Powerful Imaging Instrument  

for Dynamics 
 
 

Spokesperson: Prof. Adrian Brügger, Columbia University 
 
 
 
Team member names (the lead on each scientific topic is in bold) and affiliation: 
 

Spokesperson 
Adrian Brügger Columbia University brugger@civil.columbia.edu 
ORNL Point of Contact 
Hassina Bilheux ORNL SNS/HFIR bilheuxhn@ornl.gov    
Energy Conversion 
George Nelson University of Alabama - Huntsville george.nelson@uah.edu 
Andy Kiss BNL NSLS-II akiss@bnl.gov 
Jonathan Morris Xavier University morrisd3@xavier.edu 
Engineered Materials     
Matt Connolly NIST matthew.connolly@nist.gov 
Brent Heuser University of Illinois - Urbana Champaign bheuser@illinois.edu  

Alex Long LANL LANSCE alexlong@lanl.gov 
Anton Tremsin UC Berkeley astr@berkeley.edu 
In-Situ & In-Operando Systems 
Andrea Strzelec University of Wisconsin - Madison strzelec@wisc.edu 
Mark Anderson University of Wisconsin - Madison manderson@engr.wisc.edu 
Bob Agasie University of Wisconsin - Madison ragasie@wisc.edu 
Charles Finney ORNL Fuels & Engines finneyc@ornl.gov 
Martin Wissink ORNL Fuels & Engines wissinkml@ornl.gov 
Cementitious Materials 
Mija Hubler University of Colorado - Boulder hubler@colorado.edu 

Roland Pellenq CNRS - France Roland.pellenq@cnrs.fr  

Claire White Princeton University whitece@princeton.edu 
Nuclear Materials 
Brent Heuser University of Illinois - Urbana Champaign bheuser@illinois.edu  

Aaron Craft INL aaron.craft@inl.gov 
Jason Harp ORNL NFM harpjm@ornl.gov 
Chuting Tan INL chuting.tan@inl.gov 
Life Sciences & Biology 
Kathryn Morris Xavier University morrisk10@xavier.edu 
Ann Junghans LANL annjunghans@lanl.gov 
Sanna Sevanto LANL CSES sanna@lanl.gov 
Jeff Warren ORNL ESD warrenjm@ornl.gov 
Medical & Dental Biomaterials 
Fernando Esteban Florez University of Oklahoma fernando-esteban-florez@ouhsc.edu 
Neutron Technique Experts 
Nikolay Kardjilov HZB - Germany kardjilov@helmholtz-berlin.de  
Jiao Lin ORNL - STS Project linjiao@ornl.gov 
Alex Long LANL LANSCE alexlong@lanl.gov 
Sven Vogel LANL LANSCE sven@lanl.gov 
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ABSTRACT 
 

This proposal presents the scientific justification, science-driven performance expectations and a 
brief overview of the main components for CUPI2D, the proposed transformational time-of-flight imaging 
instrument at the Second Target Station. The beamline is designed for a broad range of applications. 
CUPI2D will have a transformational impact on scientific areas such as energy storage & conversion 
(batteries, fuel cells to transform energy and transportation fields), materials engineering (additive 
manufacturing, advanced superalloys), nuclear materials (novel fuel cladding and moderators), 
cementitious materials, biology and ecosystems (in situ plant fluid/nutrient dynamics) and medical/dental 
applications (3D printed adaptive implants) and other fields. 

The innovation of this instrument lies in the utilization of a high flux of cold neutrons for 
performing real time in situ neutron grating interferometry and with a wavelength resolution of / ≈ 
0.02% for Bragg edge imaging capabilities, simultaneously when required, across a broad range of length 
and time scales. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  




